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THE MID-SUMMER BIRD LIFE OF ILLINOIS : A 
STATISTICAL STUDY 1 

PROFESSOR S. A. FORBES 
University of Illinois 

In the course of a statistical survey of the bird popula- 
tion of the State of Illinois, begun with a view to a better 
knowledge of the significance of birds in the economy of 
nature, two field observers, A. 0. Gross and II. A. Ray, 
engaged in this work as assistants on the State Natural 
History Survey, spent virtually a month of the summer 
period of 1907 in each of the three principal sections of 
the state— June in southern, July in central, and August 
in northern, Illinois. Selecting in each section a locality 
typical for that part of the state, they made regular 
trips on foot in various directions and to various dis- 
tances, traveling always thirty yards apart, and noting as 
they went the species and numbers of all birds flushed by 
them on a strip fifty yards in width, including likewise 
those flying across this strip within a hundred yards to 
their front. They kept record, also, by means of me- 
chanical counters, of the distances traveled over each dis- 
tinguishable kind of area, commonly marked by the crop 
which is borne. 

The present paper is a report of a few of the more 
general results of a study of the materials thus brought 
together, illustrating the numbers and ecological distribu- 

1 Bead before the Central Branch of the American Society of Zoologists. 
Chicago, January 2, 1908. 
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tion of the birds of Illinois during the relatively stable 
period of their summer residence— the time between the 
conclusion of the spring migration and the beginning of 
the fall movement to the southward. It is a period of 
breeding and steady habitation for our most permanent 
and characteristic bird population, and will best help us 
to an understanding of the main normal ecological signif- 
icance of Illinois birds. 

The Area op Observation 

The total distance traveled by my observers on these 
various mid-summer trips was 428 miles (omitting frac- 
tions), of which 141 miles was in southern Illinois, 112 in 
central, and 175 in northern. The total area covered by 
this strict census of the bird population. was a trifle over 
12 square miles, or 7,693.5 acres— 33 per cent, of this 
acreage being in the southern, 26 per cent, in the central, 
and 41 per cent, in the northern, part of the state— or 
approximately a third of this area in southern, a fourth in 
central, and two fifths in northern, Illinois. The field 
observations began in the south June 4, and ended at the 
north August 23, with the idea of avoiding, so far as 
possible, by this order of progress, differences due to 
different seasonal conditions. It was not possible, of 
course, to eliminate these wholly, with only one pair of 
observers ; and it will tax our ingenuity, and sometimes 
perhaps overtax it, to detect these differences and to dis- 
tinguish them from those due to mere difference of lati- 
tude and of climate coi-responding. 

The total surface on which these precise mid-summer 
observations were made was 1/4,720 part of the whole 
state, and the question at once arises, Was this area suf- 
ficient to give these results any general value for the state 
at large, and, if so, how may we be sure of it? There is, 
I believe, no mathematical method of determining the 
sufficiency of these data for generalization purposes, and 
I know of no test at present applicable except that of the 
general consistency and reasonableness of the -totals,. 
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averages and ratios, for the different districts and sea- 
sons, the presence or absence of which each can readily 
see for himself as this discussion proceeds. If the data 
of observation are insiifficient for the uses made of them, 
there will be a random variability and inexplicable 
irregularity in my statistical summaries which we shall 
not fail to notice. 

GENERAL PbODTJCT OE THE SlJBVEY 

Gross and Kay identified during the summer, on the 
territory covered by their data, 7,740 birds, belonging to 
85 species. This is at the rate of 645 birds per square 
mile, or almost precisely 1 per acre, including the so- 
called English sparrow. If we omit the 1,414 interloping 
English sparrows observed — which is a little more than 
18 per cent, of the entire number of birds— we have 
remaining 527 native birds to the square mile. The total 
for Illinois, 2 on this basis, is 30,750,000 native birds and 
5,536,000 English sparrows, or approximately 14 summer 
resident birds to each person in this state living in the 
country or in towns of less than 25,000 inhabitants. 

Of the 85 species represented by the 7,740 birds 
recognized on these trips, the 21 most abundant species 
were represented hy 6,596 birds. That is to say, 85 per 
cent, of the birds belonged to 25 per cent, of the species. 
The 21 more abundant species numbered, taken together, 
550 to the square mile, and the 64 less abundant species, 
taken together, numbered 95 birds to the square mile, or 
1 to every 6| acres. The latter species are evidently 
negligible as general factors in the ecological system, and 
attention need be given, in discussing the birds of the 
state as a whole, only to the 21 species common enough 
to produce some appreciable general effect. Given in the 
order of their abundance they are as follows : 

2 A combination of the averages for the three sections of the state, com- 
puted separately, the data for the sections being differently weighted to 
compensate for differences in area. 
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A. 0. U. Nos. 


Bird 


No. Observed 


Per Cent. 


X 


English sparrow 


1,414 


18.4 


501 


Meadow-lark 


1,025 


13.2 


511b 


Bronzed grackle 


900 


11.6 


316 


Mourning-dove 


461 


6. 


604 


Dickcissel 


393 


5.1 


498 


Red-winged blackbird 


347 


4.4 


474b 


Prairie horned lark 


296 


3.8 


412 


Flicker 


197 


2.6 


761 


Robin 


194 


2.5 


563 


Field-sparrow 


186 


2.4 


529 


American goldfinch 


158 


2. 


444 


Kingbird 


126 


1.8 


494 


Bobolink 


119 


1.5 


546 


Grasshopper sparrow 


110 


1.4 


705 


Brown thrasher 


104 


1.3 


495 


Cowbird 


102 


1.3 


406 


Red-headed woodpecker 


99 


1.3 


613 


Barn-swallow 


96 


1.2 


289 


Quail 


91 


1.2 


261 


Bartramian sandpiper 


89 


1.1 


488 


Crow 


89 


1.1 




6,596 


85.2 



Variation with Latitude 

The English sparrow decreases in abundance from 
north to south, from 147 to the square mile in northern to 
113 in central, and 82 in southern, Illinois. One hundred 
sparrows in the northern part of the state are thus rep- 
resented by 77 in the central and 56 in the southern part. 3 
The native summer residents, on the other hand, increase 
in numbers from north to south, the birds per square mile 
being 464, 537 and 600 for nothern, central and southern 
Illinois, respectively. That is, 100 native birds in 
northern Illinois were represented in mid-summer by 116 
in central and 129 in southern Illinois. The decrease in 
English sparrows from north to south is not sufficient to 
offset the increase in the native species, the total numbers 
per square mile for all summer birds in the three sections 
of the state being 610, 650 and 682— or 100 birds in 
northern for 107 in central and 112 in southern Illinois. 

This same gradation was much more pronounced in the 
record of the winter residents. From the last of Novem- 

3 Since the above was written, my attention has been called, by Dr. Hans 
Gadow, to the fact that in Europe also this sparrow diminishes in number 
southward. 
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ber to March 15, birds averaged 384 to the square mile in 
northern Illinois; from December 23 to March 21, 582 to 
the mile in central Illinois; and from February 6 to 
February 21, 832 to the mile in southern Illinois, numbers 
related to each other as 100, 151 and 217. Indeed, we 
find birds more abundant in extreme southern Illinois in 
the mid-winter period of 1906-07 than in the mid-summer 
period of 1907, averaging at the rate of 122 birds in the 
former season to each hundred in the latter. 

If we take into account the numbers for the whole year, 
there are, for every hundred birds in the northern part 
of the state, 133 for central and 181 for southern Illinois. 



Birds by Sections 





! Northern Illinois 


Cei 


itral Illinois 


j South 


era Illinois 


Summer : 


i 
1 




1 

i 




Native 


| 100 




116 




12!) 


Sparrows 


100 




77 




5(5 


All birds 


100 




107 




112 


Winter: 












Native 


100 




170 




292 


Sparrows 


100 




(>o 




1 


All birds 


100 




17)1 




217 


Whole year : 












All birds 


100 




133 




181 



The bobolink was a distinctively northern bird, occur- 
ring in the ratio of 24 to the square mile in northern 
Illinois, and not at all in either of the other sections. The 
mocking-bird, on the other hand, was almost exclusively 
southern, being represented by 8 birds to the square mile 
in the southern section, by only 1 specimen seen in cen- 
tral Illinois, and not at all in the northern part of the 
state. 

Migeation Waves 

In a paper published last April under the title "An 
Ornithological Cross-section of Illinois in Autumn, " 4 I 
gave the data and results of a trip across central Illinois 
made by Gross and Kay during the fall of 1906. A com- 
parison of the general average of the bird population, 

1 Bull. 111. State Lab. Nat. Hist., Vol. VII, art. 9. 
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determined from the data of this trip for the period of 
the fall migrations, with the mid-summer average for 
the same section of the state, as determined last July, 
shows an interesting difference which leads us to con- 
sider the effect of the autumnal movement to the south on 
the numbers of the local bird population. On the above 
trip across the state, made between August 28 and 
October 17, 1906, a general average of 579 native birds to 
the square mile was found, while the corresponding mid- 
summer average for the present year is 537 native birds 
to the square mile— a difference of 42 birds to the mile, or 
nearly 8 per cent., in favor of the fall population. 



Native Birds 


per Square Mile, 


Fall (1906), Summer (1907) 




Migrant. 


Resident 


Total 


Summer 
Fall 


98 


537 
481 


537 
579 


Difference 


+98 


—56 


+42 



Was this difference clue to the fact that the fall migra- 
tion was in progress when last year's observations were 
made ? That is, does the migration movement begin first 
at the north and result in a local wave of increased num- 
bers, birds coming in from the north earlier and faster 
than the resident species leave for the south! It is 
possible to answer this question by reference to the data 
of the paper just cited. 

An analysis of the list of species identified on last 
year's autumnal trip shows that 481 per square mile of 
these birds were summer residents, still remaining, and 
that 98 per square mile belonged to migrant species, on 
their way to the south. The summer residents still pres- 
ent in this autumnal period were thus 56 per square mile 
fewer than the resident birds of the present summer. 
That is, 56 summer residents for each square mile of 
central Illinois had gone south, on an average, and 98 fall 
migrants had, on the other hand, come in to take their 
place, the difference between these numbers giving us 
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the excess of 42 birds per square mile of fall over summer. 
This temporary increase of 8 per cent, in autumn in the 
average number of our birds is thus evidence of a wave 
of condensation running southward in consequence of the 
earlier beginning and more rapid development at the 
north of the annual fall migration. 

This contrast of the number of the resident summer 
population with that of the fall migration period is still 
more clearly and strongly shown by a comparison of the 
totals of all our central Illinois observations in mid-sum- 
mer and in fall, respectively. These average 1.07 birds to 
the acre for the period from July 9 to September 21, and 
2.31 per acre for the interval between the 1st and the 
26th of October. That is, more than twice as many birds 
per acre were seen in October of this year as in July, 
August and September. 

The data of the spring migration of 1907 are unsatis- 
factory owing to the extraordinary character of the sea- 
son, and the consequent repeated interruption and remark- 
able prolongation of the movement. Nevertheless, they 
indicate a larger population during the early part, at 
least, of this migration period also than either before or 
after it. A trip down the eastern side of the state from 
Cook to White county, begun March 26 and ending April 
11, gave an average of 1.34 birds to the acre— a number to 
be compared with our mid-summer average for the whole 
state, which is 1.03. That is, the average early spring 
population of this exceptional year was 30 per cent, 
greater than the average of the summer following. On 
the other hand, a trip across central Illinois between 
April 20 and May 29, still within the migration period, 
gave us, for 5 1/3 square miles of area, an average of only 
.89 per acre— less than even the mid-winter average of 
.91 for the same part of the state. 

Vegetation oe the Inspection Aeea 
As a basis for a more precise account of the distribu- 
tion of birds as a whole and of the more important 
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species, it will be necessary to consider the vegetable 
covering of the soil, since there is little else in Illinois by 
which different portions of its area may be distinguished. 
The territory traversed by my observers, it need hardly 
be said, was almost wholly under cultivation. Excluding 
only forests in which the trees were too high, or the 
undergrowth was too dense, to permit a full and accurate 
census of the birds, the territory reported upon was 
chosen wholly at random, and the total for each division 
of the state seems sufficient to give us, with the exception 
just mentioned, a fair sample of its crops and surface 
conditions. The areas from which all the birds were 
determined were 3,172 acres for northern Illinois, 2,117 
acres for central, and 2,504 acres for southern. 

In the upper third of the state, 95 per cent, of the 
surface was in corn, small grain and grass— 31 per cent, in 
corn, 27 per cent, in small grain (nearly all of it oats) 
and 37 per cent, in the pasture and meadow crops, about 
equally in each. In the central region the area in corn 
rises to 46 per cent, of the whole, that in small grains was 
about 26 per cent, (again nearly all oats) and that in the 
forage crops was 27 per cent, (the pasture lands nearly 
twice as extensive as the meadows)— a total of 99 per 
cent, of the area examined which was devoted to these 
great farm crops. In the lower third of Illinois only 23 
per cent, of the land was in corn, an almost equal area 
(21 per cent.) was in small grain— more than half of it 
wheat— and 44 per cent, was in grass, clover and similar 
forage plants, rather equally divided between pastures 
and meadows. That is to say, the areas in corn and 
small grains were nearly the same, and these together 
were barely equal to the meadows and pastures. The 

Crop Areas. Per Cent., 1907 



Corn 
Grain 
Grass 
Miscellaneous 



Northern Illinois 



31 

27 

37 

5 



Central Illinois 



46 
2(1 

27 
1 



Southern Illinois 

23 
21 
44 
12 
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total in all these crops was 88 per cent, of the area in- 
spected, the remaining 12 per cent, covering the orchards, 
the more open woods, the waste and unfilled lands, and a 
few additional minor items. 

Ntjmbebs of Birds by Crops 
Illinois is still a prairie state in the predominance of 
birds which prefer a grassy turf as an abiding place. 



CROP AREAS AND BIRDS 




Almost exactly half of those recorded for the state last 
summer were from pastures and meadows, although the 
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total acreage in these lands was but 36 per cent, of the 
entire area inspected. These figures are equivalent to a 
density ratio on pastures and meadows of 1.39 for all the 
birds of the state. 5 Corn is an exotic crop in Illinois, 
and birds were only about a third as abundant in corn 
fields as in grass lands, while in small grains they were 
nearly twice as abundant as in corn. The acreage in 
these crops was such that 15 per cent, of all the birds of 
the season were found in corn fields and 22 per cent, were 
in small grain. In orchards they averaged 4| times as 
numerous to the unit of area as in fields of grain, 2,471 
to the square mile— giving a density ratio of 3.84 ; but the 
acreage in orchards from which the birds were identified 
was so small that all the orchard birds together amount 
to only 2 per cent, of the whole number observed. Among 
native trees and shrubbery, birds were much less abun- 
dant than among fruit trees, and the density ratio for 
these situations was about 2.25. 

By way of further illustration of the application of this 
quantitative method to the subject of local distribution, I 
will present some of the more pronounced results for one 
species of bird throughout its range in summer, and for 
one kind of crop area as visited or inhabited by mid- 
summer birds. 

The Meadow-lakk 

One thousand and twenty-five meadow-larks were iden- 
tified by my observers in their work on the summer resi- 
dents of the state, an average of 85 to the square mile 
for the whole area traversed by them. As these birds 
were unequally distributed, never occurring, for example, 
in woodlands or among shrubbery, their numbers rose in 
some situations far above this general average, amount- 
ing to 266 to the square mile in stubble, 205 in meadows, 
160 on untilled lands, 143.5 in pastures, and 131 on waste 
lands, and falling to 10 to the square mile in fields of 
corn. 

5 That is, taking an average density of the bird population for the whole 
area of the state as 1, the density in pastures and meadows only is 1.3ft 
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Meadow-larks per Square Mile. Summer, 1907 

Stubble 206 

Meadows 205 

Fallow 160 

Pastures 143.5 

Waste 131 

Com 10 

Woods — 

Shrubs — 

State 85 

They varied also in abundance, in a very interesting 
way, from the north to the south. One hundred of them 
in northern Illinois were represented by 175 in central 
and by 215 in southern Illinois. This variation was evi- 
dently independent of any difference in the extent of 
surface covered by the kinds of vegetation which they 
most prefer, since the ratio of pasture, meadow, waste 
and untilled lands taken together was considerably less 
for central than for northern Illinois, although the 
meadow-larks were 75 per cent, more numerous; and it 
was only a fourth greater for southern Illinois than for 
northern, although the meadow-larks were more than 
twice as abundant. The cause of the greater numbers 
southward, so far as I can see, can be accounted for only 
rather vaguely as climatic. 

Much more difficult of even general or hypothetical ex- 
planation is a curious difference in the observed abun- 
dance of meadow-larks in pastures and meadows re- 
spectively, in the three divisions of the state. In northern 
Illinois there were 87 larks per square mile in pastures 
to 129 in meadows; in southern Illinois there were 125 
in pastures to 297 in meadows; while in central Illinois 
this relation was reversed, the number in pastures being 
274 to the mile, and that in meadows 189. That is, while 
100 pasture birds were represented in northern Illinois 
by 148 in meadows, and in southern Illinois by 242, in 
central Illinois they were represented by only 69. Since 
the southern Illinois observations were made in June, 
those for central Illinois in July and those for northern 
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Illinois in August, one naturally looks to differences in 
season, in the advancement of the crops, or in agricultural 
operations as related to the haunts and habits of these 
birds, for an explanation of their apparent shift from 
meadows to pastures in July in central Illinois, and a 
seemingly plausible explanation is suggested by the fact 
that haying was mainly done during July in the central 
part of the state, but was not yet fairly begun in southern 
Illinois in June and was nearly over in northern Illinois 
in August. 

Pasture Birds per Square Mile. Summer, 1907 
Meadow-larks 







Northern Illinois 


Central Illinois 


Southern Illinois 




Pasture 
Meadow 


87 
129 


274 
189 


125 
297 






Other Pasture Birds 






Pasture 
Meadow 


50 
200 


54 
131 


120 
371 



If, however, the meadow-larks were disturbed to this 
extent by the operations of making and saving the hay 
crop, one would expect to find the other distinctively 
meadow birds similarly affected— a supposition which is 
not borne out by the facts of our record. Besides the 
meadow-larks, there were five common species more abun- 
dant in meadows in one or another section of the state 
than in any other important situation; namely, the red- 
winged blackbird, the purple grackle, the vesper-sparrow, 
the grasshopper sparrow, and the dickcissel. Each of 
these species was, moreover, more abundant in meadows 
than in pastures in each section of the state— in central 
Illinois as well as in the other two— excepting only the 
g*rackle in southern Illinois. Taking all five of these 
birds together, there were in northern Illinois 200 to the 
square mile in meadows and 50 in pastures, in central 
Illinois 131 and 54, respectively, and in southern Illinois 
371 and 120. In other words, for each hundred of these 
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five kinds of birds in meadows, there were, in the northern 
section, 25 of them in pastures, in the central section 41, 
and in the southern section 32. The cause of this ap- 
parent change in the preference of the meadow-larks of 
central Illinois seems, therefore, something peculiar to 
themselves, and is still to seek. 

Birds of the Pastures 

The birds of a given situation may be discussed from 
two quite different standpoints, both interesting and 
pertinent, and both really necessary to a complete under- 
standing of the facts. We may consider the members of 
an assemblage of species there with first reference to their 
relative importance to the situation itself— with refer- 
ence, that is, to their comparative numbers, or to the 
nature and effect of their activities ; or we may consider 
the situation with first reference to its relative importance 
in the economy and life of each species of bird which in- 
habits or visits it. If this situation is woodland, for 
example, a bird found only in forests might, if a com- 
paratively rare species, have very little importance— 
might produce very little effect in the situation because 
of its infrequent occurrence there, while to the species 
itself the forest situation would be all-important, as the 
sole place of its habitation. Its own significance in 
forests might be easily overbalanced by a very abundant 
species which should visit woodlands only occasionally, 
but whose average numbers there might be twice or 
thrice as large to the unit of area and time as those of the 
less abundant species inhabiting forests exclusively. 
Time will not permit me to illustrate this division of my 
topic from both these points of view, and I will limit 
myself to a few words in conclusion on the pasture birds 
as a group and on some of the more prominent pasture 
species with reference to their importance in pastures. 

Pasture lands were the preferred resort of our most 
abundant mid-summer birds. That is, more birds were 
seen in pastures than in any other of the larger crop areas 
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of the state— 2,107 in that situation as against 1,81.4 in 
meadows, 1,667 in fields of small grain, and 1,169 in fields 
of corn. Indeed, 27.2 per cent, of all the mid-summer 
birds determined by my observers were seen in pastures, 
23.4 per cent, in meadows, 21.5 per cent, in small grain, 
and 15.1 per cent, in corn. The area in pastures was 
larger than that in meadows, however, and on this ac- 
count, if we consider the number of birds per square mile, 
we must change this order of precedence. With a general 
mid-summer average of 645 birds to the square mile for 
the whole state, we have 920 to the mile for meadows, 878 
for pastures, 962 for small grain, and 300 for corn. Or, 
if we take the number per square mile for the entire 
state as 1, 1.43 will be the density ratio for meadows, 1.36 
for pastures, .87 for grain fields, and .47 for corn fields. 

Summer Birds in Crops, 1907 





Numbers 


Batio 


Per Square Mile 


Densities 


Pastures 


2,107 


07 9 


878 


1.43 


Meadows 


1,814 


23.4 


920 


1.36 


Grain 


1,667 


21.5 


562 


.87 


Corn 


1,169 


15.1 


300 


.47 


Other 


983 


12.8 







Looking to the composition in species of this mid-sum- 
mer pasture population, we find that more than half the 
summer resident birds of Illinois pastures belong to five 
species— the English sparrow, the meadow-lark, the crow- 
blackbird, the horned lark and the field-sparrow, rela- 
tively abundant in the order named; and this statement 
is almost as true of the three sections of the state as it is 
of the state as a whole. Comprising nearly 53 per cent, 
of the pasture birds of the entire state, these five species 
made 49 per cent, of those of northern Illinois, 61 per 
cent, of those of central Illinois, and 47.5 per cent, of 
those of southern Illinois. Indeed, the first four of these 
species were the most abundant pasture birds of the whole 
state for the whole year, occurring there in the following 
numbers: English sparrow, 1,394; crow-blackbird, 696; 
meadow-lark, 686; horned lark, 603; and field-sparrow, 
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230. These are consequently our most typical pasture 
birds. In the pastures of the state at large the English 
sparrow was the most abundant species, making 20 per 
cent, of all the birds seen in pastures during the summer 
months, and the meadow-lark was nearly as common, 
making 17 per cent, of these birds. The meadow-lark 
was, indeed, the most abundant pasture bird in both 
southern and central Illinois, the sparrow surpassing it 
only in the northern division of the state. The horned 
lark, on the other hand, was second in northern Illinois, 
but tenth in both central and southern Illinois, and fourth 
for the state as a whole. The crow-blackbird was third 
on the list for the whole state, fourth for southern Illinois, 
third for central, and sixth for northern Illinois. 

Ten species comprised more than two thirds of the 
pasture birds of the state, and these same ten species 
made 63 per cent, of the birds of northern Illinois 
pastures, 80 per cent, of those of central Illinois, and 64 
per cent, of those of southern Illinois. Besides the five 
species already mentioned, these were the flicker, the 
robin, the mourning-dove, the red-headed woodpecker, 
and the red-winged blackbird. 

One general impression made by this preliminary ex- 
amination of the present bird population of the State of 
Illinois is that of a remarkable flexibility and tenacity of 
the associate and ecological relationships of birds in the 
face of revolutionary changes in their environment. 
Apart from the results of the introduction of the English 
sparrow, and the direct destruction of game birds and 
birds of prey, the main effect of human occupation seems 
to have been the withdrawal of most of the prairie birds 
from the area devoted to Indian corn, and their concentra- 
tion in pastures, meadows, and fields of small grain- 
situations which most nearly resemble their original 
habitat. 



